Evidence that adenosine A2 and dopamine autoreceptors antagonistically regulate tyrosine hydroxylase activity in rat striatal synaptosomes.
Incubation of rat striatal synaptosomes with the adenosine receptor agonist 2-chloroadenosine (2-CADO) produced a concentration-dependent increase of dopamine (DA) synthesis (about 50% of control value). The effect was not additive with the stimulation produced by either 10 microM forskolin or 2 mM dibutyryl cyclic AMP. Pretreatment of striatal synaptosomes with 2-CADO produced an activation of tyrosine hydroxylase (TH) which withstood washing and lysing of the tissue. This activation was largely independent of the presence of Ca2+ ion in the preincubation medium and, when analyzed as a function of different concentrations of the pterin cofactor 6-methyl-5,6,7,8-tetrahydropterin (0.08-0.4 mM), it was associated with an apparent increase in the Vmax of the enzyme. Quinpirole, a selective D2 DA receptor agonist, reduced control synaptosomal DA synthesis and caused a persistent inhibition of TH activity. When added together with 2-CADO, quinpirole depressed the stimulation of DA synthesis and TH activity produced by the adenosine analog. The effect of quinpirole was stereospecifically antagonized by the D2 DA antagonist sulpiride. Quinpirole also inhibited the activation of TH elicited by a submaximal concentration of forskolin, but not that produced by dibutyryl cyclic AMP. The inhibitory effect of quinpirole on basal and 2-CADO-stimulated TH activities was mimicked by DA. These results indicate that presynaptic DA autoreceptors and adenosine A2 receptors interact antagonistically in controlling DA synthesis in rat striatal synaptosomes presumably by exerting opposite inputs on a presynaptic adenylate cyclase system.